Transcriptional profiling identifies two members of the ATP-binding cassette transporter superfamily required for sterol uptake in yeast.
In contrast to lipoprotein-mediated sterol uptake, free sterol influx by eukaryotic cells is poorly understood. To identify components of non-lipoprotein-mediated sterol uptake, we utilized strains of Saccharomyces cerevisiae that accumulate exogenous sterol due to a neomorphic mutation in the transcription factor, UPC2. Two congenic upc2-1 strains, differing quantitatively in aerobic sterol uptake due to a modifying mutation in the HAP1 transcription factor, were compared using DNA microarrays. We identified 9 genes as responsive to UPC2 that were also induced under anaerobiosis, when sterol uptake is essential. Deletion mutants in these genes were assessed for sterol influx in the upc2-1 background. UPC2 itself was up-regulated under these conditions and was required for aerobic sterol influx. Deletion of the ATP-binding cassette transporters YOR011w (AUS1) or PDR11, or a putative cell wall protein encoded by DAN1, significantly reduced sterol influx. Sodium azide and vanadate inhibited sterol uptake, consistent with the participation of ATP-binding cassette transporters. We hypothesized that the physiological role of Aus1p and Pdr11p is to mediate sterol uptake when sterol biosynthesis is compromised. Accordingly, expression of AUS1 or PDR11 was required for anaerobic growth and sterol uptake. We proposed similar molecules may be important components of sterol uptake in all eukaryotes.